Abstract: C 21-29 triaromatic steroid hydrocarbons bearing a methyl group at unusual positions 2, 3 or 6 have been synthesized from pregnenolone, cholesterol or stigmasterol via stera-3,5-dienes. Their occurrence in various sedimentary rocks and petroleums suggests the presence of yet unknown biological precursors.
INTRODUCTION
After deposition at the bottom of lakes and seas, sedimentary organic matter undergoes various chemical transformations such as dehydration, hydrogenation and aromatization, under the effect of temperature, time and mineral catalysis, leading to the formation of products which are usually less polar and thus easier to analyse than their functionalized biological precursors. 1 The discovery of structurally uncommon substances in sediments may therefore indicate the presence of yet unknown substances in living organisms. For example, the identification of C 31 -C 35 hopanes in geological samples has prompted the discovery of novel bacterial lipids such as hopanetetrol. 2 The recent identification of triaromatic steroid hydrocarbons bearing a methyl group at position 2, 3 or 6 (1-3) in sedimentary rocks and petroleums 3 is puzzling since possible steroidal precursors are rare in living organisms. 3, 4 Moreover, the concomitant occurrence of 3β-alkylsteranes, 5 3β-carboxysteranes 6 and 3-methyltriaromatic steroid hydrocarbons 3 in various sediments is of particular importance because nearly all biological sterols bear an alcohol group at position 3β which has essential biochemical functions. We wish to report here the synthesis of triaromatic steroid hydrocarbons methylated at unusual positions 2, 3 or 6. 
Synthesis of 2α-methyl-3,5-diene 23
Ster-4-en-3-ones are selectively methylated in the α' position by treatment of the kinetic dienolate with methyl iodide. 24, 25 Thus, the α'-methylated enone 24 was obtained from the enone 20 after basic equilibration 25 of the 2ξ-methyl epimers to the more stable 2α position (scheme 3). Noteworthy, these two epimers are separable by gas chromatography. Reduction of the enone 24 with lithium aluminium hydride at -78°C afforded only the unsaturated alcohol 25 which was then dehydrated in acid medium to give the 3,5-diene 23. 1 H-NMR spectrum of 23 shows a doublet for the 2α-methyl group, thus excluding possible 1,3-or 2,4-dienes. 
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EXPERIMENTAL
General
The reactions were followed by thin layer chromatography (TLC) on plates (10 cm) precoated with silicagel (0.25 mm) containing fluorescein. Silicagel-AgNO 3 plates were prepared by immersion of precoated plates in a solution of 10% silver nitrate in ethanol-water (3:1 v/v) for 45 s. After drying at room temperature (48 h), the plates were heated for 1 h at 120°C. The plates were developed by UV irradiation (254 nm, 365 nm), then immersion in sulfuric acid-ethanol (5%) and heating. Column chromatography (CC) was performed on silicagel (0.043-0.060 mm). Gas chromatography (GC): fused silica capillary column (30 m, 0.25 mm), phenyl(5%)-methylpolysiloxane phase (0.1 µm), flame ionization detector, H 2 carrier gas (2.5 ml/min.), 50-80°C at 25°/min then 80-300°C at 3°/min. The purity of products was checked by GC to be more than 98%, otherwise specified.
Mass spectra were recorded on a gas chromatograph-mass spectrometer: GC conditions as above except He carrier gas (3.5 ml/min.), electronic impact (70 eV, otherwise specified), ion source 250°C. High performance liquid chromatography (HPLC): column (25 cm, 21.2 mm), octadecylsilane phase, methanol eluant (9 ml/min.), refractive index detector.
Elemental analyses (EA) were performed at the service central de microanalyse du C.N.R.S. (division de Strasbourg). Melting points (mp) were determined on a heating microscope and are uncorrected. Nuclear magnetic resonance spectra of hydrogen nuclei ( 1 H-NMR) were recorded in CDCl 3 solutions at 200 MHz.
Chemical shifts refer to the signal of tetramethylsilane (δ = 0 ppm) and were determined relative to the residual solvent peak (CHCl 3 : δ = 7.27 ppm). Coupling constants (J) are measured in Hz. Coupling patterns are described by abbreviations: s (singlet), d (doublet), t (triplet) and m (multiplet). Steroids are named according to IUPAC-IUB rules. 31 
Synthesis
1: 2,17-Dimethyl-18,19-dinor-17α-pregna-1,3,5,7,9,11,13-heptaene. Useful literature: ref. 29 . CAUTION, reaction mixtures must be purged with argon before and after hydrogenation to avoid explosion (H 2 and O 2 ). The octaene 28 (7 mg) was dissolved in ethanol (20 ml) . A catalytic amount of 10% palladium on charcoal was added and the mixture was hydrogenated under stirring for 0.5 h. The catalyst was removed by filtration (3x).
Concentration of the filtrate under reduced pressure gave the heptaene 1 as a colorless oil which solidified upon standing (6.5 mg, 92% was added the epoxide 7 (18.5 g, 58.08 mmol) in dry toluene (300 ml) under stirring. methylpregnane-3β,5α-diol 8 (6.48 g) in acetone (500 ml) and methylene chloride (200 ml), was added dropwise at 0°C Jones reagent until the orange color did not disappear. Following addition of methanol (200 ml), diethyl ether (400 ml) and water (600 ml), the organic layer was separated. The aqueous layer was extracted with diethyl ether (2x). The combined organic layers were washed with water (2x), dried over sodium sulfate, filtered and concentrated under reduced pressure to give the keto-ol 9 as a colorless solid (6.43 g, 99% aluminium tert-butylate (11.73 g, 47.60 mmol) in anhydrous acetone (70 ml) and toluene (170 ml) was refluxed for 9 h then cooled to 20°C. Following slow addition of water (30 ml) and 10% sulfuric acid (60 ml, 10%), the organic layer was separated. The aqueous layer was extracted with toluene (3x). The combined organic layers were washed with water (3x), dried over sodium sulfate, filtered and concentrated under reduced pressure to give a yellow oil (7.89 g). Chromatography (CC, ethyl acetate-hexane 15% v/v) gave an unidentified solid (0.51 g) then the enone 20 as a pale-yellow solid (7.3 g, 77% (2.99 g, 9.95 mmol) in tetrahydrofuran (13 ml). After 0.5 h, methyl iodide (2.48 ml, 39.8 mmol) was added, then the mixture was warmed to 17°C and stirred for 3 h. Following slow addition of water (30 ml) the organic layer was separated. The aqueous layer was extracted with diethyl ether (2x). The combined organic layers were washed with water (3x), dried over sodium sulfate, filtered and concentrated under reduced pressure to give a mixture of 2ξ-methylpregn-4-en-3-ones (74% of 2β-based on GC) as a yellow oil which solidified upon standing (3.2 g). A stirred solution of these epimers (3.2 g) in methanol (530 ml) was treated with potassium hydroxide (1.07 g), refluxed for 3 h, cooled to 17°C and concentrated to 100 ml under reduced pressure. Following addition of water (70 ml) the mixture was extracted with diethyl ether (3x). The combined organic layers were washed with water (3x), dried over sodium sulfate, filtered and concentrated under reduced pressure to give the enone 24 (3.00 g, 96%) as a pale-yellow solid. mp: 117-119°C (MeOH in anhydrous anisole (41 ml) was refluxed for 24 h in the dark under argon, cooled to 60°C and filtered over alumina eluting with cyclohexane. CAUTION, overnight heating was performed in a sand bath (no oil bath).
Concentration of the filtrate under reduced pressure (azeotropic distillation with toluene) gave a dark yellow oil (2 g). Flash chromatography 35 (silicagel, hexane) of this oil gave a yellow oil (0.7 g) at R f = 0.6-0. 
